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Distribution patterns, plotted by eighth-degree squares (7.5' x 7.5'), of the 162 mammal species recorded in the 
province of KwaZulu-Natal, South Africa were examined in relation to the combined factors of vegetation type, 
climate, and altitude (= bioregions); and in relation to protected areas within the nine bioregions. Highest spe-
cies richness was recorded in the warmest most heterogeneous (vegetation) bioregions, and lowest in a cool 
montane region. Species richness was intermediate in relatively homogeneous, predominantly grassland biore-
gions. Mammalian biodiversity in KwaZulu-Natal is concentrated in the savanna regions in the north-east of the 
province, although further species-rich areas are found in the north-west and south-west for carnivores, and in 
the central region for many of the smaller mammals (Insectivora, Chiroptera, Rodentia). Analysis of taxonomic 
resemblances between bioregions distinguished taxonomically distinct 'savanna' and 'grassland' groups. Taxo-
nomic resemblances between bioregions were generally lowest in bats (i.e. greatest bioregion specificity) and 
highest in carnivores (i.e. lowest specificity). In total, 92% of the mammal species occur in one or more pro-
tected areas. The percentages of species within protected areas in each of the bioregions are generally high 
(68-100%). In four of the bioregions the amount of land occupied by protected areas is adequate (6-96%) and 
protected areas are large, but in the other five bioregions the opposite holds « 2% protected) and populations 
within them may not be viable . 
• To whom correspondence should be addressed 
For the conservation of biodiversity, Stuart, Adams & Jenkins 
(1990) emphasised the importance of broad-based surveys as 
well as the assessment and recognition of key areas as steps 
towards understanding the inseparable aspects of genetic, 
species, and ecosystem diversity. The province of KwaZulu-
Natal, by nature of its location between the warm Indian 
Ocean and the high Drakensberg range, contains a large vari-
ety of habitats and topographical differences. Conditions 
range between sub-tropical in the east and alpine in the west. 
In this report the distribution patterns of terrestrial, indige-
nous mammals are examined in relation to physiography, 
vegetation, and climate (= bioregions) in KwaZulu-Natal, as 
is the distribution of protected areas within the bioregions. 
Most previous assessments of mammalian biodiversity in 
South Africa have relied on range maps from general texts, 
resulting in a map scale of one degree square or coarser (Rau-
tenbach 1978; Siegfried & Brown 1992; Gelderblom 1993; 
Turpie & Crowe 1994). Gelderblom, Bronner, Lombard & 
Taylor (1995) analysed South African distribution patterns of 
species richness and endemism in three mammalian orders 
(Insectivora, Chiroptera and Carnivora) at a quarter-degree 
square (QDS: 15' x 15') map scale, based on some 12 500 
museum specimen records, supplemented with literature 
records from regional texts. Mugo, Lombard, Bronner, Gel-
derblom & Benn (1995) used a similar approach to analyse 
the South African distributions of endemic or Red Data Book 
Rodentia, Lagomorpha and Macroscelidea. Freitag & Van 
Jaarsveld (1995) used both point data lmd range maps to 
assess mammalian biodiversity in the former Transvaal prov-
ince. The present study considers all indigenous land-dwell-
ing mammal species of KwaZulu-Natal at an eighth-degree 
square (EDS: 7.5' x 7.5') map scale, and is based on 7946 
locality records comprising both museum specimens and 
sight records. Sight records obtained by Natal Parks Board 
staff members were used for the larger, more easily identifia-
ble mammal species within orders such as Carnivora, Peris-
sodactyla, Proboscidea, Pholidota, Tubulidentata and 
Artiodactyla. While Lombard (1995) argued for a national 
rather than a provincial approach to biodiversity assessment 
in South Africa, complete point data for all South African 
mammals are currently l.navailable in digital form for the 
entire country; hence the present study is restricted to K wa-
Zulu-Natal. Furthermore, the aim of the current study was to 
provide a rational basis for conserving mammalian diversity 
at a provincial scale in K waZulu-Natal. 
Study area 
The province of KwaZulu-Natal, with an area of91 800 km', 
lies between 26°45' and 31 ° 10'S; 28°45' and 32°50'E (approx-
imately 450 x 200 km). Altitude ranges from sea level in the 
east to over 3400 m on the Drakensberg in the west. Phillips 
(1973) recognised eleven groups of bioclimatic regions, 
based on physiography, vegetation, and climate. In this study 
seven of the original bioclimatic regions considered in rela-
tion to mammal distribution remain unchanged, namely: 
Coast lowlands (evergreen grassland, and tropical forest and 
thicket); Coast hinterland (grassland and semi-deciduous 
woody vegetation); Mistbelt of the midlands (grassveld and 
Afro-montane forest); Moist upland (tall grassveld and open 
savanna); Drier upland (tall grassveld and open savanna, but 
drier than the previous region); Highland (grassland with 
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Figure 1 Distribution ofbioregions (a) and formally protected areas (b) of KwaZulu-Natal. Bioregions based on biodimatic regions (Phillips 
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Montane (temperate grassland and fynbos). The other four 
regions are grouped together as Lowveld (low-lying semi-
deciduous and evergreen wooded areas of the north-east inte-
rior), and Valley bushveld (thicket and scrub, mainly Acacia 
spp., of the lower reaches of the major river valleys), based on 
veld types described by Acocks (1975) as well as a recently 
completed classification by Camp (1995). In this article the 
tenn 'bioregion' is used. Locations of the bioregions are indi-
cated in Figure I and veld types are listed in Table I a. We 
diverted from the original grouping by Phillips (1973) only 
by considering the low-lying wooded areas of the north-east 
separate from the wooded valleys south of about 28'30'S, as 
has been done by Camp (1995). Climatic characteristics of 
the different bioregions are given in Table lb. 
Fonnally protected areas in KwaZulu-Natal occupy 8.4% 
of the surface area: 6.7% under Natal Parks Board control and 
1.7% administered by KwaZulu Department of Nature 
Conservation (Porter 1995). Protected areas are shown in 
Figure lb. 
Material and Methods 
Detail on the distribution of indigenous terrestrial mammals 
in KwaZulu-Natal was obtained from Rowe-Rowe (1992 and 
1994) for carnivores (museum specimen and sight records) 
and ungulates (mostly sight records), respectively; and from a 
data base maintained by PJT, containing museum records of 
mammals collected in the province. Distribution data for 
Rowe-Rowe (1992, 1994) were collected during the periods 
1978-1991 and 1985-1993 respectively. By far the majority 
of museum specimens were collected between 1960 and 
1995. In his distribution maps for the Insectivora, Chiroptera, 
Primates, Pholidota, Lagomorpha, Rodentia and Hyracoidea 
of KwaZulu-Natal (based mainly on museum records), Bour-
quin (1988) plotted pre-1968 records separately from post-
1968 records. With the possible exception of one species of 
golden mole (see below under Results and Discussion), these 
maps showed no indication of errors owing to very old 
records from populations which may subsequently have 
become extinct. 
Distribution data were obtained from the collections of the 
following museums: Durban Natural Science Museum, Kaf-
frarian Museum, Natal Museum, The Natural History 
Museum (London), South African Museum, Transvaal 
Museum. Records of small mammals (Insectivora, Chirop-
tera, Rodentia, Macroscelidea) were all based on museum 
specimens (apart from some 240 bats identified by C. Saps-
ford during a rabies scare in 1980 but not deposited in any 
museum); those of some larger mammals (Lagomorpha, Pri-
mates, Carnivorea, Hyracoidea) included both museum speci-
mens and sight records; while virtually only sight records 
were used for Artiodactyla, Perissodactyla, Proboscidea, 
Tubulidentata and Pholidota. Lists of the protected areas from 
which each species had been recorded were obtained from a 
data base maintained by DTRR. 
Taxonomy was based on Meester, Rautenbach, Dippenaar 
& Baker (1986), with slight modification: Myosorex sclaleri 
was recognised as a full species distinct from M cafer (Kear-
ney 1993; Maddalena & Bronner 1992); Amhlysomus iris was 
recognised as a subspecies of A. hattenlalus (Bronner 1995); 
and Amblysomus marleyi was recognised as a full species 
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Table 1a Bioregions of KwaZulu-Natal, based on biocli-
matic regions (PhillipS 1973) and bioresource groups 
(Camp 1995), together with veld types (Acocks 1975) 
within each region 
Phillips's Acocks's veld type 
Bioregion nurnbers No. Name 
Coast lowlands Coast forest and thornvc1d 
Coast hinterland 2 3 Pondoland coastal plateau 
5 Ngongoni veld 
Lowveld 9.10. II 6 Zuiuland thornveld 
10 Lowveld 
II Arid lowvcld 
Valley bushveld 7.10 23 Valley bushvcld 
\1isthelt 3 8 North eastern mountain sourveJd 
45 Natal misthclt ngongoni veld 
\1015t upland 6 63 Piet Retief sourvcld 
64 Northern tall grass veld 
65 Southern tall grass veld 
66 Natal sour sandvcld 
Drier upland 8 64 Northern tall grassveld 
65 Southern tall grass veld 
66 Natal sour sandveld 
Highland 4 44 Highland sourvcld 
54 Themeda veld to highland sourveld 
56 I fighland sourveld transition 
57 North-eastern sandy highvcld 
\1untane 5 58 Themeda-Fesluca alpine veld 
Table 1 b Bioregions of KwaZulu-Natal and summary of 
their characteristics. Based on bioclimatic regions (Phil-
lips 1973) and bioresource groups (Camp 1995) 
Annual 
Temperatures °C· 
Altitude rainfall Winter Summer 
Region (m) (mm) V1in Max Min Max 
Coast lowlands 0-450 800-1200 10 24 21 32 
Coast hinterland 450-900 750-1300 7 22 17 28 
Lowveld 150-1000 550-900 12 24 22 32 
Valley bushveld 0-900 620-720 4 17 22 30 
Mistbelt 900-1400 750-1500 3 19 16 27 
Moist upland 900-1400 700-1000 2 21 15 27 
Drier upland 900-1000 720-760 3 24 15 31 
Highland 1400-1800 700-1250 17 13 25 
Montane 1800-3500 1200-1800 0 16 13 23' 
-7 10 6 18' 
·Temperatures are mean daily minimum and mean daily maximum for the 
coldest month in winter and warmest month in summer. 
I Measured at 1800 rn. 
2 Measured at 3000 m 
(Bronner 1995). 
A single data base including all 162 mammal species was 
compiled, listing distribution by eighth-degree squares, i.e. 










































latitude and longitude, were not used as they were not availa-
ble for all species. 
Distribution patterns and species richness were examined 
using Maplnfo (Mapping Infonnation Systems Corporation, 
USA). Distribution in relation to bioregions was detennined 
by manually superimposing distribution maps of individual 
species on a map of the bioregions. In addition, computer 
analyses of distribution in relation to bioregions was per-
fonned using Lotus Approach (Lotus Development Corpora-
tion, USA). 
Faunal affinities among bioregions were detennined by 
UPGMA cluster analysis (Sneath & Sokal 1973) of Duell-
man's (1965) Faunal Resemblance Factor (FRF), calculated 
from the presence of species in bioregions detennined by the 
manual overlay method. The manual overlay method was 
used as this was thought to be more meaningful than the com-
puter method (see below under 'Distribution in relation to 
bioregions'). FRF was calculated manually for each pair of 
bioregions, as the number of shared species expressed as a 
proportion of the mean of number of species present in the 
two bioregions being compared. Cluster analyses were per-
fonned separately for all mammals, and for the five largest 
orders: Artiodactyla (29 species), Carnivora (32 species), 
Insectivora (18 species), Chiroptera (36 species) and Roden-
tia (30 species). For the purpose of the above analyses (but 
not for analyses of species richness), occurrences owing to 
introductions of species to areas outside of their former range 
were omitted. The above approach does not take into account 
species densities in different bioregions. To accommodate 
density, species occurrences expressed as percentages of the 
total number of squares occupied by each bioregion could be 
analysed using UPGMA analysis of coefficients of associa-
tion, such as the Bray-Curtis and Euclidean distance (see Gel-
derblom et al. 1995). However, as discussed below, 
quantitative density data detennined from computer analysis 
in the present study overestimated the distribution of taxa 
within each bioregion owing to the coarseness of the map 
scale relative to the detailed boundaries of bioregions. For 
these reasons UPGMA was based only on binary data in this 
study. 
Data on areas occupied by veld types and the sizes of pro-
tected areas were obtained from Porter (1995). 
Results and Discussion 
Species richness 
Species richness within KwaZulu-Natal is indicated for all 
mammals combined, and for the five largest orders, in Figure 
2. The remaining eight orders which contain between one and 
four species are dealt with at the end of this section. A com-
plete list of species, together with the bioregions in which 
each was recorded, is provided in Appendix I. 
The overall distribution pattern for all mammals (Figure 
2a) indicates a generally higher species richness in the north-
east of the province, where 36 of the 54 hotspots (darkest-
shaded squares indicating 31-{i4 species) are located. In both 
the north-east and the southern portions of the province, cen-
tres of highest species richness coincide with protected areas 
in which surveys have been done, with two exceptions; in the 
vicinities of the major urban centres of Pietermaritzburg and 
Durban. We believe that the higher species richness in the 
S. Afr. J. Zoo I. 1996,31(3) 
north-east is not solely an artefact of the presence of protected 
areas, but is related also to their location in the richer 
Lowveld bioregion and the northern Coast lowlands (Table 
2). Extensive mammal surveys have been conducted in the 
large Natal Drakensberg Park (Montane and Highland biore-
.311064 
.161030 
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gions) along the western border of KwaZulu-Natal, where 59 
species have been recorded. However, in the three large pro-
tected areas of the north-east (Greater St Lucia Wetland Park. 
Hluhluwe-Umfolozi Park, Itala Game Reserve), the numbers 
of mammal species recorded are higher, respectively 97, 82 
.131016 
• 91012 
• 510 6 










A similar pattern to that reflected for all mammals is evi-
dem among Artiodactyla (Figure 2b). The single high-density 
square in southern KwaZulu-Natal includes a private nature 
reserve where additional artiodactyls have been introduced. 
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Figure 2 (Continued). Patterns of species richness: Carnivora (c)~ Insectivora (d); Chiroptera (e); and Rodentia (f) in KwaZulu-Natal. The 










































Table 2 Numbers of species of mammals, by taxonomic orders, recorded 
by manual overlay in the bioregions of KwaZulu-Natal. CL = Coast low-
lands; CH = Coast hinterland; LV = Lowveld; VB = Valley bushveld; MB = 
Mistbelt; MU = Moist upland; DU = Drier upland; HL = Highland; MT = 
Montane 
Order (n species) CL CH LV 
Artiodactyla (29) 18 12 22 
Carnivora (32) 21 14 22 
Chiroptera (36) 23 21 28 
Hyracoidea (2) 2 
Insectivora (18) 14 13 14 
Lagomorpha (3) 2 2 2 
Macroscelidea (2) 0 
Perissodactyla (3) 2 2 3 
Pholidota (I) 0 
Primates (4) 4 4 
Proboscidea (I) 0 
Rodentia (30) 26 17 24 
Tubulidentata (I) 
Total (162) 116 84 124 
The pattern of increased species richness in the north-east 
would be even more obvious if it were not for many introduc-
tions of artiodactyls (i.e. species which did not fonnerly 
occur) to other parts of the province; particularly to the north-
west and south of the province (Rowe-Rowe 1994), where the 
number of native species is much lower than that in the north-
east, but where between 6 and 10 species have been widely 
introduced and become established (Appendix I). 
The-Carnivora (Figure 2c) show two centres of high spe-
cies richness: the north-east and the south-west. A third cen-
tre, with slightly lower species richness occurs in the north-
west. Rowe-Rowe (1992) found that II carnivore species 
were confined mainly to the north-east and coast, nine were 
exclusive to the south-west, seven were confined mainly to 
the north-west (Drier upland bioregion), and five were wide-
spread. These centres of species richness which are reflected 
in the present study were not evident in the QDS scale analy-
sis of South African carnivore distributions (Gelderblom el 
al. 1995), owing to the use of the coarser resolution used by 
these authors. 
Distributions ofthe smaller mammals ([nsectivora, Chirop-
tera, Rodentia) (Figure 2d-f) are based on museum specimens 
and are therefore more likely to suffer from biases in collect-
ing intensity than are the distributions of larger mammals 
based on sight records. Relatively few specimens were col-
lected prior to the 1960s, reducing the possibility of data dis-
tortions owing to very old specimens from local populations 
which may have subsequently become extinct as a result of 
changing land-use practices. One possible exception may be 
the. rough-haired golden mole, Chrysospalax vi//osus, of 
which 19 out of 23 known museum records date from 
between the 1900s and mid-1950s. Judging from the scarcity 
of modern records (and the widespread occurrence of this 
species from a number of archaeological sites throughout 
KwaZulu-Natal from 10000 to < 1000 years BP: Avery 
VB MB MU Dli HL MT 
20 9 12 21 II 9 
18 12 16 20 18 14 
16 9 6 9 4 2 
2 
7 11 5 10 3 
2 2 3 3 3 2 
0 0 0 0 
3 2 0 
0 0 0 0 0 0 
4 3 2 
0 0 0 0 0 0 
19 13 15 17 19 14 
0 
92 63 61 82 70 46 
1991), the range of this species in KwaZulu-Natal has con-
tracted considerably during both pre-historical and historical 
times. 
Species richness maps for all three of the above orders 
show centres of high species richness in the central region of 
KwaZulu-Natal, largely associated with the metropolitan cen-
tres of Durban and Pietermaritzburg. To some degree this 
reflects greater sampling intensity owing to the location of 
mammal collections at the Durban Natural Science Museum 
and (until recently) the Natal Museum in Pietermaritzburg, as 
well as active Zoology or Biology departments at the Univer-
sity of Natal's Durban and Pietermaritzburg campuses. Spe-
cies richness is further enhanced by the benefit some species 
gain from man-made habitats such as houses (e.g. certain 
roof-dwelling bat species including Scolophilus dingani, 
Tadarida spp. and Glomops marliensseni) and suburban gar-
dens and parks (e.g. Crocidura jlavescens. Suncus spp., 
Epomophorus wah/bergi, Mastornys natalensis, Mus rninu-
toides, and Graphiurus murinus). 
The occurrence of a north· east centre of species richness in 
Chiroptera and Rodentia, cannot be explained by the level of 
sampling, and reflects the relatively high number of species 
found in the savanna habitats of the Lowveld and northern 
Coast lowlands bioregions (Table 2). Gelderblom el al. 
(1995) found species richness in Chiroptera to be highest in 
savanna habitats in the north-east Df South Africa, including 
the Kruger National Park and smaller centres in KwaZulu-
Natal, Gauteng, and Eastern Cape. This richness results from 
the presence of tropical species which intrude only margin-
ally into the northern and eastern regions of South Africa, 
including the Lowveld, northern Coast lowlands and Valley 
bushveld bioregions of KwaZulu-Natal. [n KwaZulu-Natal 
many tropical species reach their southern distributional lim-
its in the north-east savanna regions of Maputaland (e.g. the 
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mole Caleochloris obtusirostris) and Zululand (e.g. the four-
toed elephant shrew Petrodromus tetradaetylus, the bats Nyc-
teris hispida and Chalinolobus variegatus, the red squirrel 
Paraxerus palliatus and the red duiker Cephalophus natalen-
sis). A number of bat species (e.g. Rhinolophus simulator, 
Hipposideros caffer, Miniopterus fratereulus) extend their 
ranges southwards by exploiting Valley bushveld habitats 
associated with the major east-flowing rivers such as the 
Mgeni, Tugela and Mfolozi. 
Apart from the central KwaZulu-Natal centre of insecti-
vore species richness! species-rich squares seem to be scat-
tered (largely owing to poor collecting) mostly in the Coast 
low lands and Coast hinterland in the moister, eastern parts of 
the province. There is no north-east centre of richness, as was 
found in other small mammals (bats and rodents). 
In the Insectivora, Gelderblom et al. (1995) found that 
South African centres of species richness occurred in the 
more mesic north-eastern areas in Northern Province, Kwa-
Zulu-Natal, and Eastern Cape, often coinciding with moun-
tainous or forested areas receiving high precipitation. They 
postulated that finer scale analyses would reveal the impor-
tance of forest habitats for insectivore diversity. The availa-
bility of such habitats in the midlands region of KwaZulu-
Natal (e.g. forested areas within the Karkloof Mountain 
Range) suggests that factors over and above sampling inten-
sity may explain high insectivore (and other small mammal) 
species richness in this region (Figure 2d). Another factor 
could be the narrOwness of the coastal plain in the central 
region, giving rise to rapid changes in altitude, climate and 
vegetation over relatively small geographical distances, 
accounting for increased habitat (and consequently faunal) 
heterogeneity. Indeed, a number of bioregions (Coast hinter-
land, Moist upland, Mistbelt, Valley bushveld and Highland) 
are closely juxtaposed and interdigitated in this region 
(Figure la). 
Distribution patterns of species in the remaining eight 
orders are as follows: Proboscidea are confined to portion of 
the Lowveld and northern Coast lowlands bioregions where 
elephants have always occurred (Tern be Elephant Reserve), 
or where they have been reintroduced. The three perissodac-
tyls are also concentrated in the north-east: all of those south 
of the Lowveld and northern Coast lowlands having been 
introduced to localities outside of their former range (Rowe-
Rowe 1994; Appendix I). The four primate species occur at 
highest richness in the north-east and around the forests in the 
south, but are generally absent from most of the Drier upland 
bioregion. Of the two Hyracoidea, Proeavia eapensis is wide-
spread in suitable habitat mainly at midland and highland ele-
vations, whereas Dendrohyrax arboreus is confined to certain 
forests in Mistbelt and southern Coast lowlands. The single 
member of the Tubulidentata, Orycteropus afer, is wide-
spread (Appendix I), whereas the only species of Pholidota, 
Manis temminckii, is very rare and confined to northern Coast 
lowlands and Lowveld. No overlap occurs between the two 
Macroscelidea: Elephantulus myurus is confined mainly to 
rocky habitats in Drier upland while Petrodromus tetradaety-
Ius occurs in dune forests of northern Coast lowlands and 
northern Lowveld (Appendix I). Of the three Lagomorpha, 
two (Lepus saxatilis and Pronolagus rupestris) are relatively 
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widely distributed throughout the province (although the lat-
ter is more restricted in its requirement for rocky habitats) 
while P. crassicaudatus has a scattered and localised distribu-
tion. 
An area of low species richness for all of the orders is evi-
dent in the lower and middle reaches of the Tugela River val-
ley, most obvious in Carnivora (Figure 2c). It is in this 
portion of the province that dense, rural human settlement has 
taken place and virtually no mammal collecting has been 
done. More detailed sampling may reveal the presence of 
more species. 
Distribution in relation to bioregions 
The numbers of species recorded in each of the bioregions 
(determined by manual overlay method) are summarised by 
orders in Table 2. 
The data obtained from both computer analysis (not 
shown) and manual overlays (visual assessments) indicated 
that overall species richness by bioregion was highest in 
Lowveld, followed by Coast lowlands, and lowest in Mon-
tane. The rank order of the other bioregions differed, how-
ever, as did the number of species in each, being markedly 
higher in the results of the computer analysis. 
Percentage differences in number of species between com-
puter-generated data and those from visual assessments were 
lowest in Lowveld and Coast lowh,nds (7% and 9% greater in 
computer-generated assessments), the bioregions which are 
most compact in shape. In the other bioregions that are inter-
digitated or fragmented, or both (Figure I a), differences 
ranged between 26% and 102% more species in computer-
generated data. A count of the number of bioregions falling 
within each square revealed that in only 104 (16%) was only 
one bioregion present. In 474 of the squares (73%) either two 
or three bioregions were present. A single distribution record 
by eighth-degree square would, in the computer analysis, 
likely be accredited to two or more bioregions. In the visual 
assessment examinations, however, personal judgement was 
used. For example: if an eighth-degree square distribution 
record overlapped portions of three bioregions, one of which 
was bushveld and the other two were grassland, but it was 
known that the species involved occurs only in bushveld, it 
was not accredited to the other two bioregions. 
Our opinion is that in this study species richnesses based 
on computer analysis are exaggerated, while those deter-
mined by visual assessments and personal knowledge (Table 
2) are closer to reality, with perhaps slight under-representa-
tion. Accurate results would have been achieved with the 
computer analyses if all distribution records in the data base 
had been entered by geographic co-ordinates and analyses 
done on point data. 
Species richness detennined by visual assessment con-
forms to the expected in relation to habitat heterogeneity 
(Pianka 1966; Simpson 1966; Dueser & Brown 1980). High-
est species richness was recorded in the most heterogeneous 
bioregion (Lowveld), followed by the Coast lowlands then 
Valley bushveld. The more homogeneous, predominantly 
grassland bioregions of Coast hinterland, Mistbelt, Moist 
upland, Drier upland, and Highland have similar species rich-
nesses; while richness in the high-altitude, markedly cooler 










































general pattern is that species richness decreases in the prov-
ince both from north to south and from east to west. 
Greater numbers of mammals were recorded from the 
northern portion of Coast lowlands (roughly north of 28°30') 
than from the southern portion. Possible reasons may be that 
the northern section has suffered less from both loss and alter-
ation of habitats than has the south; a number of species reach 
their southernmost limit of distribution in the north, adding to 
the species richness; and more land lies within protected areas 
than is the case in the south. It has also been hypothesised that 
the width of the coastal plain plays a role: as the width of the 
plain diminishes so too does its carrying capacity for both 
number of individuals as well as number of species (Stucken-
berg 1969). However, as discussed above under 'Species 
richness'. this may not apply to small mammals, where habi-
tat heterogeneiety resulting from the compression of different 
bioregions into a narrower zone may enhance species 
richness. 
Faunal affinities of bioregions 
Matrices of Faunal Resemblance Factors (FRF) (Table 3) and 
phenograms based on these coefficients (Figure 3) indicate 
faunal resemblance of bioregions for all mammals, as well as 
for the fLve largest orders. 
Gelderblom et at. (1995), analysing distribution by QDS, 
demonstrated marked differences in South African biome 
(Rutherford & Westfall 1986) specifLcity between orders, 
with Insectivora showing the greatest biome specifLcity (low-
est values for taxonomic resemblances; mean FRF ~ 0.441) 
and Carnivora being the most generalised (highest values for 
taxonomic resemblances; mean FRF ~ 0.816). In the present 
study, bats (Chiroptera) showed the highest specifLcity to 
bioregions (lower resemblances; mean FRF ~ 0.352; Table 
3e), probably because of the steep decline in species richness 
from warmer low-lying 'savanna' habitats (Lowveld, Coast 
lowlands and Valley bushveld) to colder, higher altitude 
grassland habitats (Montane, Highland, Moist upland), as 
shown in Table 2. Insectivore bioregion faunas were much 
more closely related (mean FRF ~ 0.621; Table 3d) than in 
the study by Gelderblom et al. (1995), probably because of 
the higher number of South African endemic Insectivora 
compared to KwaZulu-Natal which has only two endemic 
insectivore species (Myosorex sclateri and Amblysomus mar-
leyi). On the other hand, Carnivoran species showed higher 
bioregion specifLcity in KwaZulu-Natal (mean FRF ~ 0.700; 
Table 3c) than was the case for South African biomes (mean 
FRF ~ 0.816). This can be explained by the fact that, while 
many Carnivoran species have large pan-African distribu-
tions (Turpie & Crowe 1994), a number of species reach their 
distributional limits in KwaZulu-Natal owing to the conver-
gence of temperate (drier and moister grassland habitats) and 
tropical (savanna habitats) faunas in the province, giving rise 
to three centres of richness (north-east, north-west and south-
west). as discussed above. 
The Lowveld bioregion is taxonomically close (FRF > 
0.717) to Coast lowlands in all mammal groups (Figure 3 a-
f). Valley bushveld is fairly closely related (FRF > 0.600) to 
this group (Lowveld and Coast lowlands) in Artiodactyla 
(Figure 3b), Chiroptera (Figure 3e) and Rodentia (Figure 3f), 
while Coast hinterland is related to this group in the Insec-
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tivora (Figure 3d) and Rodentia (Figure 3f). The taxonomic 
association observed between 'savanna' bioregions such as 
Lowveld, the northern Coast lowlands and Valley bush veld, 
is due to the marginal intrusion into north-east KwaZulu-
Natal of tropical mammal species, as discussed above under 
'Species richness'. On the other hand the Montane bioregion 
appears to resemble taxonomically (FRF > 0.700) the Moist 
upland (all mammals, Artiodactyla, Carnivora, Insectivora) or 
Highland (Rodentia) bioregions. However, in bats the Mon-
tane bioregion is unrelated to any other bioregions (mean 
FRF ~ 0.157), and contains only two species (Table 2, Figure 
3e). The Montane, Highland and Moist upland bioregions 
together comprise a 'moist pure grassland' association which 
tends to cluster separately from the 'savanna' association 
comprising Coast lowlands, Valley bushveld and Lowveld 
(Figure 3). The Coast hinterland and Mistbelt bioregions are 
taxonomically closely related (FRF > 0.800) to one another in 
all cases except for Insectivora (Figure 3d) and Chiroptera 
(Figure 3e), but they cluster within both 'grassland' (all mam-
mals, Artiodactyla, Carnivora, Rodentia) and 'savanna' 
(Insectivora, Chiroptera) groups. 
There are at least 35 species which are typical of the 
savanna association: too many to list here, but see Appendix 
1. Of these, some are very rare, reaching their southernmost 
limit of distribution in north-eastern KwaZulu-Natal, e.g. the 
carnivores Civetticus civetta, He/agale parvu/a, and Paracyn-
ietis se/ousi; the mole Ca/each/oris obtusirostris; and at least 
four bats Cleotis percivali, Chalinolobus variegatus, Nycti-
ceius schilefJenii, and Tadarida ansorgei. In the pure moist 
grassland association there are only fLve typical species: Con-
nochaetes gnou, Damaliscus dorcas, Pelea capreo/us, Chlo-
rotalpa sclateri, and Otomys sloggetti. There are some others 
which occur predominently in pure moist grassland, e.g. 
Aonyx capensis, Lutra maculicollis, Ourebia ourebi, and 
Poecilogale albinucha (Rowe-Rowe 1992; 1994). The drier 
grassland association is characterised by species typical of 
more arid regions, reaching their easternmost limit of distri-
bution in KwaZulu-Natal, e.g. Galerella pulverulenta, Gen-
etta genetta, Pedetes capensis, and very rarely Felis nigripes 
and Otocyon megalotis. Other species typical of more arid 
regions, that occur predominently in drier grassland are 
Elephantulus myurus, Cynictis penicillata, Vulpes chama, 
and Raphicerus campestris. 
The bioregions of Coast hinterland and Mistbelt contain a 
number of species which occur also in either savanna associa-
tions or grassland associations, e.g, Cercopithecus mitis, Den-
drohyrax arboreus, Ourebia ourebi, Philantomba montieola, 
Taphozous mauritianus, and Suncus lixus (see also Appendix 
I). The bat Myotis welwi/sch;; is the only species recorded 
solely from Coast hinterland (Taylor 1991). 
Distribution in relation to protected areas 
Of the 162 mammal species recorded in KwaZulu-Natal, 149 
have been found to occur in at least one of the province's pro-
tected areas. In Table 4 species recorded within protected 
areas in each of the bioregions are expressed as percentages 
of the total number of species recorded within each particular 
bioregion. 
The Montane bioregion enjoys most protection, with 
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Table 3 Taxonomic resemblances (FRF) of the mammalian faunas of nine bioregions in KwaZulu-Natal. CL = 
Coast lowlands; CH = Coast hinterland; LV = Lowveld; VB = Valley bushveld; MB = Mistbelt; MU = Moist upland; 
DU = Drier upland; HL = Highland; MT = Montane 
CL CH LV VB MB MU DU ilL MT 
(a) All species 
CL 
CH 0.741 
LV 0826 0.646 
VB 0.701 0.688 0700 
MB 0.632 0.791 0533 0619 
MU 0.539 0.662 0.489 0.637 0.696 
DU 0.533 0.615 0.540 0716 0.560 0.645 
HL 0.541 0.597 0.495 0.617 0.667 0.698 0681 




LV 0743 0.444 
VB 0.592 0.526 0.688 
MB 0.545 0.857 0.444 0.526 
MU 0.381 0.615 0.385 0.556 0.769 
DU OA62 0.556 0.516 0.609 0.556 0.706 
HL 0.308 0.444 0.387 0.522 0.556 0.706 0.727 




LV 0.829 0.667 
VB 0.703 0.750 0.650 
MB 0.710 0846 0.529 0.625 
MU 0.686 0.733 0.526 0.765 0.786 
DU 0.579 0.667 0.536 0811 0.512 0.686 
HL 0.703 0.750 0.550 0.833 0.733 0.824 0.811 




LV 0.857 0.815 
VB 0.667 0700 0.667 
MB 0.750 0.783 0.667 0.588 
MU 0.526 0556 0.421 0.667 0.667 
DU 0.526 0.556 0.526 0833 0.667 0.600 
HL 0.667 0.609 0.583 0.706 0.900 0.667 0.667 




LV 0.717 0.625 
VB 0.634 0611 0.636 
MB 0.412 0.621 0.378 0240 
MU 0.312 OA44 0.343 0.348 0.250 
Dll 0.303 0.500 0.389 0.417 0.118 0.400 
HL 0.207 0.333 0.250 0.200 0.308 0.364 0.333 




LV 0.960 0.732 
VB 0.844 0.889 0837 
MB 0.684 0.896 0.611 0.774 
Mll 0.683 0.750 0.667 0.706 0.815 
DU 0.714 0.667 0.700 0.800 0.571 0.581 
HL 0.711 0.667 0.651 0.632 0.759 0.765 0.571 
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figure 3 Faunal affmities of bioregions in KwaZulu-Natal as indicated by UPGMA cluster analysis of Duel1man's (1965) Faunal Resem-
blance Factors (FRF) for all mammals (a): Artiodactyla (b): Carnivora (c); Inscctivora (d); Chiroptcra (c) and Rodentia (0. Cophenelic corre-
lation eoctTle;cnts were 0.697 (a), 0.803 (b). 0.704 (c). 0.778 (d), 0.868 (e) and 0.722 (t). 
mammal species being within formally protected areas. Fur-
thermore, the contiguous protected areas of the Natal Drak-
ens berg Park form a single protected unit of Montane biore-
gion in excess of 1000 km'-
The proportions of Coast lowlands, Lowveld, and High-
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Table 4 Areas of the bioregions of KwaZulu-Natal, 
expressed as percentages of the area of the province; 
percentages of each region within Natal Parks Board 
and KwaZulu Department of Nature Conservation for-
mally protected areas; the numbers of mammal species 
recorded in protected areas as percentages of the total 
number of species recorded from each bioregion; and 
the numbers of small « 1 0 km'), medium (10-100 km2 ), 
and large (> 100 km') protected areas or portions of 
protected areas in each bioregion 
%of % bioregion % species Protected areas (n) 
Hioregion province protected protected S M L 
Coasllowlands 16 10.9 86 II 7 
Coast hinterland 9 14 68 4 6 0 
Lowveld 17 11.0 94 0 5 
Valley bushvcld 9 0.8 90 0 
Mistbell 1.0 79 ) 3 IJ 
Moisl upland 8 0.8 SO 2 0 
Drier upland 17 1.5 91 2 2 
Highland 17 6.0 89 14 4 
Montane 2 95.6 100 0 0 
bioregion's species recorded within the protected areas, 
appear to be adequate (Table 4), particularly as the sizes of 
single areas under protection are large: 700-2600 km 2 . In 
Coast hinterland, Valley bushveld, Mistbelt, Moist upland. 
and Drier upland the proportions of land within protected 
areas are low. With the exception of Coast hinterland, how-
ever, the percentages of species within protected areas appear 
to be high. On the negative side, protected areas in the last-
mentioned five bioregions are small: Coast hinterland 1-32 
km'; Valley bushveld 5-41 km'; Mistbelt 1-12 km'; Moist 
upland 3-40 km'; and Drier upland 5-158 km'. Populations 
of some mammals in these small areas may not be viable. 
What is not known are the proportions of the bioregions 
outside of protected areas that are pristine or near-pristine. 
This is an aspect which is currently receiving attention. In a 
province such as KwaZulu-Natal in which there are only a 
few large protected areas and many small reserves (Figure I), 
habitat conservation outside of protected areas is particularly 
important to reduce the effects of fragmentation, and to allo\'v' 
for movement in the event of global climate (and possible 
subsequent vegetation) change. In the five bioregions in 
which the proportions occupied by protected areas are low, 
greatest loss or modification of natural habitat appears to 
have taken place in Coast hinterland, Mistbelt, and Moist 
upland. In Drier upland and Valley bushveld there appears to 
have been less disturbance. 
Priority taxa and areas of regional conservation 
importance 
Based on the present spatial analysis of distributions, species 
of particular regional (and national) conservation importance 
are those which are either endemic to (90% or more of their 
range within) KwaZulu-Natal or are, within South Africa, 
found exclusively or mostly within KwaZulu-Natal, as well 
as species which occupy habitats which are either restricted in 
distribution, unprotected and/or are threatened by negative 
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human or other impacts. The present study has indicated that 
mammalian species are reasonably well protected in Kwa-
Zulu-Natal (Table 4: 68-100% of the mammalian fauna of 
different bioregions occur in protected areas). However, indi-
vidual species which are exceptions to this rule require fur-
ther consideration. 
Two species of mammals are endemic to KwaZulu-Natal: 
Marley's golden mole Amblysomlls marleyi has been recorded 
only from the Ubombo District in the Lowveld bioregion and 
Sclater's forest shrew Afyosorex sclateri occurs throughout 
Zulu land. While Alyosorex sclateri occurs in at least five pro-
tected areas, Amh/ysomus marleyi does not occur in any 
reserves, and its habitat is subject to degradation owing to 
overgrazing and increasing human populations. This species 
requires special conservation action by regional nature con-
servation agencies. 
A further six species are, within South Africa, found exclu-
sively in KwaZulu-Natal: the large-eared free-tailed bat Oro-
mops martiensseni is restricted to the greater Durban region 
(Richardson & Taylor 1995), Ansorge's free-tailed bat Tadar-
ida ansorgei is recorded only from Mkuzi Game Reserve, the 
hairy slit-faced bat Nycteris hispida is known from isolated 
records in northern Zulu land, the Damara woolly bat 
Kerivoula argentata is known from isolated records in 
Maputaland and Zulu land, Rendall's seratine bat F.ptesicliS 
rendalli has been recorded only from Bonamanzi Private 
Nature Reserve (Mondi Forests) in Zululand and the red 
squirrel Para.:cerus pal/iatus occurs along the coast from the 
Mozambique border as far south as Lake St Lucia. with an 
isolated population in the Ngoye Forest. Of the above species. 
Olomops martiensseni is perhaps most in need of immediate 
conservation action. owing to the vulnerable nature of its hab-
itat (roofs of old Durban houses which are frequently subject 
to fumigations for wood borer) and the fact that it does not 
occur in any protected areas. 
Four additional species are, within South Africa, found 
predominantly in KwaZulu-Natal, with isolated populations 
occurring within the fonner Transvaal province: the yellow 
golden mole Ca/eoeh/oris obtusirostris, Anchieta's pipistrelle 
Pipislrel/us anchietae, the four-toed elephant shrew Petro-
dromus letradactylus and the red duiker Cephalopus 
nata/enis. 
Species which have restricted distributions in KwaZulu-
Natal, or are known to be rare in the province, but which 
occur fairly widely elsewhere in South Africa, include the 
rough-haired golden mole Chrysospa/ax vii/os us, the bats 
Epomophorus cryplurus, Eid%n he/vum, Myolis we/witschii, 
/v'ycticeius schlieffenii, Rhinolophus s"Vvinnyi, and C/oeotis 
pen'ivali, the Cape molerat Georyehus capensis, the pangolin 
l'4anis lemmincki, the side-striped jackal Canis adustus and 
the dwarf mongoose Helogale parvula. As discussed above, 
Chrysospalax viII os us may be declining in abundance. and as 
such this Vulnerable species (Smithers 1986) merits further 
research and conservation action at both provincial and 
national level. Apart from KwaZulu-Natal, this species is 
known only from restricted areas of the Eastern Cape, Mpu-
maianga and Gauteng. Many of the larger carnivores and 
ungulates are restricted to protected areas in KwaZulu-Natal, 
are intensively managed, and have distributions which have 










































These species arc not discussed further here (see Rowe-Rowe 
1992, 1994). 
Further information on the above aspects, as well as infor-
mation relating to the South African Red Data Book status 
(Smithers 1986) and the extent of occurrence of KwaZulu-
Natal's mammal species outside KwaZulu-Natal and South 
Africa, can be found in Bourquin (1988) and Rowe-Rowe 
(1992, 1994). Ultimately, species conservation plans should 
be based not only on spatial information but on demographic 
and population viability studies. Nevertheless, spatial studies 
assist by alerting conservationists to potential conservation 
problems and prioritising taxa for more detailed biological 
analysis. 
The best conserved habitats in KwaZulu-Natal are montane 
grasslands (Montane bioregion) and 'savanna' (e.g. Lowveld 
and Coast lowlands; Table 4). The latter region corresponds 
to an important hotspot of mammalian biodiversity in the 
province. In this regard, the recent proclamation of the 
Greater St Lucia Wetland Park is of obvious importance to 
the conservation of biodiversity. The drier grasslands of west-
ern KwaZulu-Natal (Drier upland bioregion) are very poorly 
protected (1.5% of the province; Table 4) and yet are impor-
tant for conserving the more arid elements of the province's 
mammalian fauna. particularly a local Carnivoran hotspot 
(Figure 3c). The Drier upland bioregion should therefore 
merit high priority in the placement of future protected areas 
in the province. In spite of obvious biases in collecting effort, 
the Durban and Pietennaritzburg metropolitan centres appear 
to be hotspots for Rodentia, Insectivora and Chiroptera (i.e. 
small mammals), underlining the importance of maintaining 
existing urban networks of natural areas such as the Durban 
Metropolitan Open Space System (DMOSS). 
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Appendix 1 Bioregions in which each species was 
recorded. CL = Coast lowlands; CH = Coast hinterland; LV 
= Lowveld; VB = Valley bushveld; MB = Mistbelt; MU = 
Moist upland; DU = Drier upland; HL = Highland; MT = 
Montane. Open circles = introduced species 
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